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In order to evaluate the effect of temperature on the thickness and structure of passive films on a Mo-bearing austenitic stainless steel, ellipsometric measurements coupled with electrochemical techniques have been performed on a 17 Cr-13 Ni-3 Mo steel, and also on a 17 Cr-13 Ni steel for comparison, in a neutral 0.3mol/l-Na2SO4 solution at various temperatures ranging from 274 to 348K.
From the measurements under anodic polarization, it was found that with an increase in temperature of the solution and/or Mo content of the steel, the thickness and growth rate of passive film increased, whereas the real and imaginary parts of complex refractive index of the film decreased. The analysis of variations in ellipsometric parameters during the cathodic reduction of the film, and also during the dissolution of the film in acid, revealed that the film was a two-layer structure; the outer layer of a precipitated Fe(III) hydroxide and the inner layer of an ordinary passive film. It is concluded that the increase in thickness of the film with rising temperature is mainly due to growth of the outer layer. These experimental results are discussed with reference to the corrosion resistance of the stainless steel at elevated temperatures. Table 1 . Chemical composition of specimens (wt%). potential, E, in 0.3mol/l-Na2SO4 (pH 6.0) at various temperatures. Table 2 . Optical constants, N2=n2-k2i, and in crease in thickness per volt, k, for passive films on 17 Cr-13 Ni and 17 Cr-13 Ni-3 Mo steels at various temperatures, T.
